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Abstract

In this study, the thermal and optical properties of multicomponent oxide glass fiber for IR sensor
by adding heavy metal oxide Ga:O3 were investigated. The fiber samples were made by rod-in tube

method.

The optical loss of fiber was measured in 0.3~18um wavelength region. As GaiOs

increased up to 12wt%, the transition and softening temperature of bulk glass were increased from

495C to 564C and from 548 to 612C respectively.

Whereas the thermal expansion coefficient was

decreased from 102 to 882X10 7/°C. The refractive index was increased from 1.621 to 1.662, and IR
cut-off wavelength was enlarged from 4.64um to 5.22um. The optical loss of fiber was decreased and
more remarkably decreased in 1.146pum~1.8m wavelength region.

key words (22 &80l) : Infrared sensor(Xe|M M A) IR cut-off wavelength(X (M A 1ZEH, optical

loss(@ &4)
1.A 2
3 AMe ZA%E Z2RAA A, AATIS
[o}

7HE T EorRRH 4" w4 717 5 B

[}
()
d Hopel olzrd & 4¥e oA o3 e

# ol = optoelectronics 71E°] HEAH A A
g 2 ArAg gl F43) Ldsted, 53 0t
olAm EZZAAVF FAH HHI AHoR g

2 5 4 A ol wal MM vlolam Tz A
Mg AEste Fde 2L F UME A=

teg e AFor HAM 7igol ZAde Hn
Aokl EF Zaele uimty, v §F ke o
A o wolze ¥ F Aol F A
3EANY AHE dE Holx dg AHEEH 9
0? ARH 4 d2E A4 A& By
AA, A A R FAEAA AFE, JAALE &
g ¥ olygl W thole =g ZUF AL
el dg ol &F3 gty Zejuk oleld Hd 7
% 2 2 FA, OA, HA 59 AF3 4 A}

« gRyey A5

A5z 199%d 79 19
Axga 1996 109 199

g8 2 #As AL WA 4F F AN
o]
=

& fiberel M8 % #H

= S

oleldt £xF TAEA AER FHE AA
£ glass fiberss &3 A% $ U= &
a2H9M B gdog A7 dEA B 4
e 9 94ge F& FHAA AHd Ax

& #ge sty M FIEE o2
goma shsat? oA WA s
A fo dA4 Jol2EL FTHS

[}
2
oz nH AFFE F2 AV

y
|
ull
off &£ ol
ol X offl ot

4L AoAZoz ojFsiA " 2T multi-
phonon absorption edge’t A#% %02 o] F3
A Frh ool B AFoME ChHREA AHREER
FTAH AAE glass fiber?] core S TAR

3 Si0y-PbO-K:0-ALOs Al FF4&  ASE,
GasOs 2 A7beted] Avtgko] wWE Bulk glass® &
X 2N B8t EA4L 793tz st

2.4 3 9

Y

1. #9 Ax R 54 54



EE : Ga0y A7t ™ Si0-PhO-KO-ALOz A ol F 4, &6t 44%

B A7gME AsteEs} 514C, IHAAFIL
1106x10 /Colz ™A Ec] 16029 & 2t Al
A8 core 8l 2AHE AR & PO FFE
Z7A7] Si0x(45wt%), PbO(45wt%), Ka0(5wto%),
ALOs(5wt%) & AMH3FFod, of 2 GaxOs: s
0, 4, 8 12wt% FH7l&tsct. Cladg #8 24L&
Si0.(50wt%), PbO(30wt%), Na:O(10wt%), K:O
(5wi%), ALOsGWI)E 4 &0l 1561421 # & ]
ARE-BtH T FEle e A 242 F 1o ®ZAE
Ak,

AukEel Ag A e a7 1o =AFor 4y ]

Bk 4A 249 e bachs WE woh ! i

& ALEEte 539 o, &F schedule® Ga:0s Bulk glass Rod Preform # %
4wt% batch®l DT- TGEAE F3l9 whilde]
e weo] ol 800TA 3027 &4 A 1 I
2% 10C/mind FE2 1500C7HA & AA 1 TMA Pb glass tube
NZF SR F S$EL AdE Todw 9o o clad properties
B7tA 7 bulk glassE® AZFAY. AZE buk ] ]
glass+ Rigaku*}ﬂ TMA(TAS 1000E& AL&34 Refractive Index
7t bulk glass® Hol2x Agwol A4 Measurement
& FA45%2™, Abbe refractometerZ o] & &} ] ]
Sodium D-linediA Z4d&NdD)S Xééb t} Y FTIR Optical Loss
Ga"o? 7]_3}:01] [L}-E 2«]94*-17/] }:ﬂ§}_E /\}‘6}‘7] _ﬂ Measurement
stof 5x8ximm'e) 712 bEeel vk T g yguge sgw

E2S AQF 2oyl AHY AW dAvs T
FT-IR (FT40, Digilabr)& AF&3tod  400~4000
cm ‘e 3 e A FRES zAEAY. F5

Raw Material

Si0s, PbO, KCOs,
Al(OH)3, Gaz03

Batch

Melting

Fiber 23

K ,
SNl

a2 1~N

Fig 1. Flow chart of experimental procedure.
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Table 1. Chemical composition of glasses.
(wt%)
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G1]G2]G38]GH4 Clad§ 2]
SiO: 45 30
PO 45 30
K0 5 5
ALO3 5 5
Na:O - 10
Additives 0 4 3 12 B
GaOs
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Table 2. Fiber diameter according to temperature
and speed of drawing.

Temp.(C) (rij)ri(i?:.) Diameter(tm)
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